INTRODUCTION
Urinary incontinence (UI) is a frequent condition during the pregnancy-puerperium cycle, with a prevalence of 18.6% to 75% (1) during pregnancy and 6% to 31% (2) postpartum, according to the characteristics of the investigated population, the definition of UI, and the period in question (3) (4) . The pathophysiology of UI during pregnancy and the puerperium is multifactorial and involves pregnancy itself, hormonal changes, changes in the urethral angle, anatomical injury after birth, and dynamic forces involving muscle and connective tissue (2) . Both urinary incontinence during pregnancy and in the immediate postpartum period can predict the long-term existence of this condition (5) . A prospective cohort study conducted twelve years after birth revealed that 66% of the incontinent women during the first pregnancy or recent puerperium (three months) reported UI after birth, compared to 32.6% of previously continent women in one of those periods (5) . A more recent cohort study, also conducted twelve years after birth, showed that of the women who reported UI three months after birth, 76.4% were still incontinent 12 years later (953/1247), indicating that this condition commonly goes unresolved (6) . Stress UI (SUI) is more common among puerperal women, followed by mixed UI (MUI) and urge UI (UUI). Generally, episodes of urine leakage are infrequent and the amount of urine leakage is small (3) (4) (7) (8) (9) (10) . Maternal age greater than 35 years, UI during pregnancy, elevated body mass index (BMI), multiparity, and normal birth are considered risk factors for postpartum UI (4, 7, (9) (10) (11) (12) (13) (14) . A 10-year cohort study developed with the goal of assessing the effect of the first normal birth on urinary symptoms showed that it was associated with an increase in SUI, in addition to UUI, regardless of maternal age or number of births (14) . Other factors such as: color or race, episiotomy, perineal tears, newborn' s head circumference, newborn' s weight, gestational age at birth, smoking, and constipation require further studies in order to prove their association with postpartum UI (7, 12, (14) (15) (16) . Urinary incontinence results in decreased quality of life during pregnancy (1) and the puerperal period (17) , pointing to the importance of research on factors that can result in this condition. However, there are few studies with adequate sample size investigating risk factors for UI in the postpartum period (10) . Professionals that are familiar with such factors can conduct early identification of women with a greater probability of developing this condition and can thus take preventive measures to reduce the prevalence of UI.
Thus, the objective of this study was to investigate the risk factors for postpartum UI among women receiving care at a tertiary teaching hospital in the state of São Paulo, Brazil. Furthermore, the researchers aimed to characterize UI according to type, frequency and amount of urine leakage, situations in which leakage occurs, and the onset of this condition.
METHOD
This case-control study was previously approved by the research ethics committee of the Faculty of Medical Sciences of the Universidade Estadual de Campinas (resolution no. 247/2010) and conducted according to the required ethical standards.
The sample consisted of women with up to 90 days postpartum present at the obstetrics outpatient facility of a public tertiary teaching hospital in the state of São Paulo, Brazil, for their postpartum checkup.
The researcher selected puerperal women who met the study's inclusion criteria based on the initial application of a checklist. Thus, both in the study and control groups, women whose UI first appeared before pregnancy and who presented any of the following conditions that increase the possibility of urine leakage or lead to the use of medication that affect the lower urinary tract were excluded: multiple pregnancy, presence of chronic obstructive pulmonary disease, arterial hypertension, neurological disease, diabetes mellitus, urinary tract infection, history of pelvic surgery (with the exception of a cesarean section), kidney stones, current treatment for UI and/or use of medications that interfere with lower urinary tract function.
The women were allocated to one of two groups: incontinent puerperal (IP) and continent puerperal (CP). They were classified as continent or incontinent based on questions 3 and 4 of the International Consultation on Incontinence Questionnaire -Short Form (ICIQ-SF), validated in Portuguese (18) , which assess the frequency and amount of urine leakage, respectively, identifying whether or not an individual has UI. Women were classified as IP if they reported any frequency and/or amount of urine leakage in four weeks prior to the interview; they were classified as CP if they answered "never" for question 3 and "none" for question 4 of the ICIQ-SF.
To avoid bias, the puerperal women who filled out the questionnaire and did not report any complaints of urine leakage were asked to answer questions 3 and 4 once more, keeping in mind the immediate postpartum period up to the moment of the study. This was done to assess their state of continence in the puerperium. Those who provided the same answers ("never" for question 3 and "none" for question 4) were considered continent.
A questionnaire was created to gather sociodemographic and clinical data. Three judges with experience in the fields of obstetric gynecology and urogynecology analyzed the questionnaire's content validity. After making the suggested changes and formatting, it was pre-tested with ten puerperal women.
The questionnaire consisted of three sections. Section I contained questions regarding sociodemographic characteristics (age, color, marital status, education level and income), section II investigated the onset of UI, smoking, constipation and number of living children, in addition to the woman's weight (kg) and height (m) as declared by participants on the day of data collection to calculate BMI based on the formula: weight (kg)/height (m) 2 . Finally, section III included data about labor and birth obtained from the participant's chart or the newborn's medical information card.
Potential risk factors investigated in this study were: maternal age (≤25, 26-30, 31-35 and >35 years), color or race www.ee.usp.br/reeusp Risk factors for postpartum urinary incontinence (white, black, yellow, brown, and indigenous, as classified by the Brazilian Institute of Geography and Statistics) (19) , UI during pregnancy (yes or no), BMI (underweight: <20 kg/m 2 , normal range: 20-24,9 kg/m 2 , overweight: 25-29,9 kg/m 2 and obese: ≥30 kg/m 2 , according to the literature) (9) , parity (primiparous or multiparous), type of current birth (normal, forceps, cesarean), type of previous birth (none, only normal, only cesarean, mostly normal, mostly cesarean, same number of normal and cesarean), episiotomy (yes or no), perineal tears (yes or no), newborn's head circumference (<34, ≥34 cm), newborn's weight (<3000, 3000-3500, >3500g), gestational age at birth (<37, ≥37 weeks), smoking (never smoked, ex-smoker, smoker), and constipation (defined as having fewer than three evacuations per week and the need to make an effort more than 25% of the time when defecating (20) , answer categories: yes or no). Among the group of incontinent women, the ICIQ-SF was used to investigate the frequency, amount and situations or urine leakage. These women were also given the King's Health Questionnaire (KHQ), validated in Portuguese (21) , whose scale of symptoms identifies type of UI. Stress urinary incontinence was defined as urinary leakage that occurs when making a physical effort such as coughing, sneezing, running, etc.; UUI was defined as a very strong need to urinate, with urine leakage occurring before reaching the bathroom, and MUI when both options were indicated (21) . The women who met the inclusion criteria were invited to participate in the study and after informed consent forms were signed, data collection began via self-completion questionnaires. However, whenever necessary, participants could ask the researcher questions about any doubts.
The women in the IP group answered the ICIQ-SF, followed by the characterization questionnaire and the KHQ. Those in the CP group answered the ICIQ-SF and the questionnaire created for this study. Sample size was calculated to detect an odds ratio of 3.0, or one case to three controls, assuming a significance level of 5% and statistical power of 80%, being that the prevalence of exposure among the cases was estimated at 20% (22) . The estimated sample size was 74 cases and 222 controls.
No initial matching criteria were established, but posteriorly, marital status, education level, and family income of the two groups were compared to assess any differences regarding these characteristics.
StatiStical analySiS
Descriptive statistics was used, including absolute and relative frequencies of categorical variables and measures of position and dispersion of continuous variables. The Kolmogorov-Smirnov test indicated lack of normal distribution between groups and so nonparametric tests were employed. The sociodemographic and clinical characteristics of the groups were compared using Pearson's chi-squared test for categorical variables and the Mann-Whitney test for continuous variables. The binary logistic regression model was adjusted to assess possible risk factors for UI. The sociodemographic and clinical models that presented values for p≤0.20 in bivariate analysis were tested in the model. The variables for the final model were chosen according to stepwise selection criteria (23) . Values were considered statistically significant if p<0.05 (a=5.0%). Data analysis was conducted with SAS software (version 9. 
RESULTS
A total of 441 women were interviewed. Of these, 97 were excluded for not meeting the selection criteria. A comparison of the included and excluded puerperal women using the Mann-Whitney test showed differences in terms of age (p<0.0001) and education levels (p=0.0496), with greater means among excluded women. However, the groups were similar regarding time postpartum (p=0.9870).
Thus, 344 women were included in this study (77 cases and 267 controls). The mean age of participants was 25.9±7.7 years (ranging from 13 to 45 years) and mean time postpartum was 52.3±12.0 days (ranging from 12 to 87 days). Most were nonwhite (65.7%), i.e., brown or black (none were yellow or indigenous), 70.9% were married, had an average of 9.9±2.7 years of formal education (ranging from 5 to 18 years) and had a mean monthly family income of two minimum wages, or BRL 1,212.50±773.50 at the time of the study (ranging from BRL 200 to 6,000).
Of the total amount of participants, 53.8% (185) were primiparous and 46.2% (159), multiparous. Most of the puerperal women were submitted to cesarean sections (54.9% or 189), 39.5% (136) had normal births and 5.5% (19) had a forceps delivery. At birth, the women were approximately in their 38 th week of pregnancy (SD=3.1, varying from 24 to 42) and had, on average, 2±1.0 living children (ranging from 1 to 7). Urinary incontinence during pregnancy was reported by 28.2% (97). Regarding 
age, and number of living children. The study and control groups differed only in terms of gestational age, which together with maternal age was an investigated risk factor. Among IP women, the characteristics of UI were assessed with the ICIQ-SF and KHQ questionnaires. Women presented SUI as the most common type of UI (45.5%), followed by MUI (28.6%) and UUI (26%). Most of the women presented urine leakage several times a day (44.2%), followed by 2 to 3 times a week (26%), in small amounts (71.4%), although approximately 12% reported large volumes. Regarding situations in which urine leakage occurs, most (57.1%) reported coughing or sneezing, followed by 49.4% with leakage when exercising and 26% before reaching the bathroom.
The data in Table 2 present the risk factors investigated in this study and their association with UI after delivery. The occurrence of postpartum UI was significantly associated with pregnancy UI (p<0.0001), multiparity (p=0.0291), and gestational age at birth greater or equal to 37 weeks (p=0.0193). .
..continuation
In bivariate analysis, the variables that presented p<0.20 and were tested in the logistic model were: age, UI during pregnancy, parity, type(s) of previous birth(s), newborn's head circumference, newborn's weight, gestational age at birth, smoking, and constipation. Urinary incontinence during pregnancy, parity, gestational age at birth and constipation remained in the final model.
After running the binary logistic regression, the following variables proved to be risk factors for postpartum UI: UI during pregnancy (OR 12.82 
DISCUSSION
Regarding the onset of UI, 70.1% of the women with postpartum incontinence had been affected by incontinence during pregnancy; furthermore, there was a strong association between UI during pregnancy and increased risk for UI in the puerperium (OR 12.82), corroborating the results of other studies (4, (9) (10) (11) . These findings indicate that in most cases, UI first appeared during pregnancy and remained after birth, in accordance to a previous study in which most of the incontinent women in the puerperium experienced involuntary urine leakage in the third trimester of pregnancy, although only 4% of them developed UI after birth (8) . Other authors have also observed that UI during pregnancy increases the risk of UI in the puerperium. A study conducted with primiparous women a year postpartum showed that women with UI during pregnancy were five times more likely to develop SUI (OR 5.79, CI 95% 2.79 -12) (24) . Another study included only primiparous women and found that participants with UI during pregnancy were 2.3 more likely to present UI six months postpartum (IC 95% 2.2 -2.4) (9) . Studies indicate that women who have vaginal births present greater prevalence of postpartum UI compared to women submitted to cesarean sections (3, 6) . Furthermore, persistent postpartum UI is less common in women with only cesarean sections compared to women with only spontaneous vaginal deliveries (6) . In the present study, this was not observed, perhaps due to the small sample size.
Other risk factors found in this study were multiparity (OR 2.26), gestational age at birth greater or equal to 37 weeks (OR 2.52) and constipation (OR 1.94). The association between multiparity and postpartum UI has already been shown by previous studies (10) (11) . Gestational age at birth has been investigated by few studies and they did not show an association with postpartum UI (12) . However, the greater the gestational age, the greater risk for UI during pregnancy and the greater prevalence of UI (25) , being that urine leakage is more common in the third trimester of pregnancy (8, 10) . Therefore, greater gestational age at birth can influence postpartum UI, as it elevates the risk of pregnancy UI. This is probably due to the greater time and pressure of the pregnant uterus on pelvic suspensory (ligaments) and supporting (endopelvic fascia and muscles) structures, as suggested by other authors (25) . A previous study also demonstrated an association between constipation with postpartum UI (16) . This association is justified because constipation is related to repeated pelvic pressure and tension, occurring more often than birth (26) . The rectum and the lower urinary tract are intimately related, as they originate from the same embryonic structure, possess the same peripheral innervation, and the central processing of afferent activity occurs in the same area of the brain (27) . The intimate proximity of these systems suggests that dysfunctions in one of them can influence the other's function, even mechanically (28) . One study that assessed whether rectal distension influenced the results of a urodynamic test showed that rectal distension can cause detrusor hyperactivity in some women; however, the data were inconclusive and further research is needed (27) . A cohort study conducted six months postpartum showed that chronic constipation was a risk factor for postpartum UI (OR 1.86, CI 95% 1.03 -3.34) (16) . Another cross-sectional study conducted with non-puerperal women indicated that constipation was just as significant as obstetric trauma in causing pelvic floor problems (OR 2.35, CI 95% 1.27 -4.34) (26) . The participants in this study presented SUI as the most common type of UI and also reported losing more urine when coughing or sneezing and/or exercising. Furthermore, they declared small amounts of urine leakage, findings that corroborate those of previous studies (4, 10) . There was a high frequency of UI episodes, in which approximately 44% of the puerperal women reported leaking urine several times a day, different from previous studies in which UI was not very frequent after birth (3) (4) 10) . This difference found in this study is probably due to the recent postpartum period investigated, which was up to 90 days.
The short postpartum period investigated (up to 90 days) restricts analyses and comparisons with longer studies. The present data can only be used with puerperal women who present sociodemographic and clinical characteristics similar to those described. Another limitation of this study was that not all of the Roma III (20) diagnostic criteria were used to identify cases of constipation.
It is important for all health professionals that care for women to know that UI during pregnancy is a risk factor for postpartum UI, and it is important that history of urine leakage be included as part of prenatal care. Similarly, intestinal constipation should also be investigated and treated.
The results indicate that efforts to prevent postpartum UI should begin during pregnancy. Prenatal pelvic floor muscle exercises reduce the prevalence of UI during pregnancy and in the postpartum (up to 12 weeks) (29) and are therefore indicated as a prevention measure.
Other studies with greater sample sizes are needed to investigate risk factors according to other types of UI. This would allow for the implementation of specific treatments according to type of UI, thus reducing the prevalence of this condition.
www.ee.usp.br/reeusp Risk factors for postpartum urinary incontinence CONCLUSION Most of the women reported urine leakage in small amounts, however, it occurred several times a day, in general when coughing or sneezing. Urinary incontinence often appeared first during pregnancy and remained in the puerperal period. Risk factors for postpartum UI were: UI during pregnancy, multiparity, gestational age at birth greater or equal to 37 weeks, and constipation. In the studied group of puerperal women, stress UI was more frequent. resUMO Objetivo: Investigar os fatores de risco para a incontinência urinária (IU) no puerpério e as suas características. Método: Trata-se de estudo caso-controle com 344 puérperas (77 casos e 267 controles), com até 90 dias pós-parto. Foi aplicado, em um único momento, um questionário para os dados sociodemográficos e clínicos, e dois outros para avaliar a perda urinária, situações de perda e o tipo de IU. Resultados: Apresentaram IU de esforço 45,5%, perda urinária diversas vezes ao dia 44,2%, sendo 71,4% em pequena quantidade e 57,1% ao tossir ou espirrar. Em 70,1% dos casos a IU iniciou-se na gestação e permaneceu no puerpério. Ao ajustar-se um modelo de regressão logística binária, apenas IU na gestação (OR 12, 82 resUMen Objetivo: Investigar los factores de riesgo para incontinencia urinaria (IU) en el puerperio y sus características. Método: Se trata de estudio de caso-control con 344 puérperas (77 casos y 267 controles), con hasta 90 días post parto. Se aplicó, en un solo momento, un cuestionario para los datos sociodemográficos y clínicos, y dos otros para evaluar la pérdida urinaria, situaciones de pérdida y el tipo de IU. Resultados: Presentaron IU de esfuerzo el 45,5%, pérdida urinaria diversas veces al día el 44,2%, siendo el 71,4% en pequeña cantidad y el 57,1% al toser o estornudar. En el 70,1% de los casos la IU se inició en la gestación y permaneció en el puerperio. Al ajustarse un modelo de regresión logística binaria, solo IU en la gestación (OR 12,82, IC 95% 6,94 -23,81, p<0,0001), multiparidad (OR 2,26, IC 95% 1,22 -4,19, p=0,009), edad gestacional en el parto mayor o igual que 37 semanas (OR 2,52, IC 95% 1,16 -5,46, p=0,02) y constipación (OR 1,94, IC 95% 1,05 -5,46, p=0,035) permanecieron en el modelo final. Conclusión: La IU se inicia a menudo en la gestación y permanece en el puerperio. La presencia de IU en la gestación, multiparidad, edad gestacional en el parto mayor o igual que 37 semanas y constipación fueron factores de riesgo. En el grupo estudiado la IU de esfuerzo fue la más frecuente. descriPtOres Incontinencia Urinaria; Incontinencia Urinaria de Esfuerzo; Periodo Posparto; Factores de Riesgo; Enfermería Obstétrica.
